References in the literature to the occurrence of fever in specified neonatal conditions are almost invariably qualified by the reservation that pyrexia is not a constant finding. This applies alike to infections and to traumatic conditions. Moreover, there is uncertainty concerning 'inanition fever'. In one well-known textbook this type of fever is given as the most frequent form of pyrexia, although elsewhere in the same chapter the statement is made that 'it is very doubtful if inanition fever ... actually exists' (Sanford and Grulee, 1961a ). The present paper describes the circumstances in which fever due to other than environmental causes was recorded after the first 24 hours of life in 358 infants.
Clinical Material All infants in the study were under clinical observation in the Leeds Maternity Hospital. Two series of infants are included. The first (Series A) consists of a control group of 282 unselected babies who were nursed for a period of not less than 10 days in the same lying-in ward and in whom, while in hospital, no signs of disturbed health were detected. There were 10 additional babies in Series A in whom signs of disturbed health did develop unexpectedly. Details are given later. The second series (Series B) is composed of those infants (358) who developed a temperature in excess of 99-4c F. (37-4' C.) on more than one occasion, while in the special baby care unit of the hospital.
Only babies in open cots and without hot-water bottles or electric blankets were included in the two series. Admission of babies in the control Series A took place during a 12-month period commencing April 1, 1961 , and of those in the major series during the period January 1, 1953, to December 31, 1961. All 292 babies in Series A were born in hospital. There were 143 males and 149 females, and 151 were live-born first babies. Of the 358 infants in 29 Series B, 263 were born in Leeds Maternit) Hos- pital, 73 in their own homes, 17 in nursing homes and 5 in other maternity hospitals. Males numbered 216 and females 142, and there were 178 live-born first infants. The estimated gestation periods, birth weights and methods of delivery of the two series are compared in Table 1 . Method of Temperature Recording Rectal temperatures were recorded before feeds four-hourly in Series A and three-hourly in Series B, the number of staff available determining the routine employed. One-minute clinical thermometers were used, being inserted to a depth of not less than 5 cm. beyond the anal sphincter and retained in position for at least two minutes. Readings were commenced after the first day of life and recordings were made immediately after reading the thermometer. Table 5, and Table 6 indicates the clinical conditions in which the products of haemorrhage were retained.
Clinical Findings
Temperature Variations. The age of onset varied from 24 hours to over 14 days after birth. Stress of birth was the condition most commonly associated with pyrexia appearing on the second or third day of life, and infection was the most common association with fever first developing during or after the first half of the second week of life. Tenmperature in Relation to Contributory Causes.
Of the 358 infants in Series B, infection (Table 3) was a feature of 126 (35 Oo). The first appearance of pyrexia was delayed until the fourth day or later in 109 of these 126 babies. and occurred in the second week of life in 61 infants. Maximum temperatures in excess of 100-F. (37-8-C.) were as common as those under 100' F., and fevers persisting for more than four days were commoner than those lasting for a shorter period. Fever was usually continuous, intermittent or remittent and consisted of isolated elevations of temperature in only 27 infants, in 19 of whom the infection was superficial.
In general, deep infections were associated with temperatures of later onset, greater severity and longer duration than superficial infections, but the extent to which the trend was influenced by antibiotic therapy is uncertain. Three forms of deep infection invariably associated with high and irregular fever were staphylococcal osteomyelitis ( Fig. 2) , staphylococcal pneumonia and pyelonephritis regardless of the type of infecting organism. Of particular interest was the finding that severe febrile reactions associated with generalized coliform infection appeared to be limited to those cases in which infection had involved the meninges or kidneys.
The incidence of fever in superficial infections was significantly less than in deep infection. Fever was frequently absent in the presence of infections of the skin, nail beds, eyes and nasal orifices, but was a feature of almost every case of purulent mastitis and cellulitis. Surprisingly, pyrexia was not a constant accompaniment of severe infection of the salivary glands. This may be partially explained by the fact that there was spontaneous drainage of purulent material into the buccal cavities of infants who were apyrexial.
Stress of labour andlor delivery (Table 4 and Fig. 3 ) was a feature of 86 (24 oo) babies in the total series of 358. In the great majority of instances fever developed within 36 to 72 hours of birth. Temperatures in excess of 102-F. (38 9-C.) were exceptional and took the form of transient isolated elevations as frequently as of continuous or remittent type. The temperature usually subsided within one to three days, but occasionally persisted longer in the presence of continuing pronounced restlessness or of convulsions slow to respond to sedation. Infants listed against stress of labour in Table 2 were in receipt of fluids in amounts appropriate to their weight and age and did not show signs of inanition.
EARLY DETECTION OF NEONATAL P YREXIA Dehydration (Table 5 and Fig. 4 ) was the third most common finding associated with pyrexia. Clinical features common to all babies in the dehydration group included varying degrees of restlessness, thirst, and dryness of the skin and mucous membranes. Depending upon the contributory cause, dehydration fever developed at any time in the first fortnight and characteristically was of short duration, responding rapidly to the administration of increased fluids. Temperatures under 100°F. (37-8' C.) were more common than those above that level; and temperatures in excess of 102°F. (38-9-C.) were recorded in only 12 babies. Exceptions to these generalizations were explained by difficulty in quickly offsetting the functional disturbance arising from such conditions as hiatus hernia and Hirschsprung's disease.
Where retained blood (Table 6 and Fig. 5 ) was responsible for the pyrexia, the time of onset of fever was usually some 24 to 36 hours after the occurrence of haemorrhage. This applied to blood retained in the alimentary tract irrespective of whether the source of blood was intrinsic or maternal. It applied also to extensive interstitial extravasation of blood, whether due to trauma during delivery or to postnatal haemorrhage attributable to a coagulation defect of the blood. Fever did not usually exceed 100' F. (37-8-C.), but was higher when there was bleeding into serous cavities and in the presence of the massive intestinal haemorrhage of duodenal ulceration. Temperatures associated with extensive haematomata were low but persisted rather longer than the slightly 
Incidence of Fever in Association with
Certain Clinical Conditions All babies in the Matemity Hospital with clinical evidence of infection, severe perinatal distress or convulsions are admitted to the special baby care unit of the hospital. The total number of infants admitted with these conditions to the unit during the period of the study is given in column ii of Table 9 . Column iii gives the number of babies in each clinical group who were found to be pyrexial.
Fever was a feature of 680% of infants with deep and 50 o of those with superficial infection. Forms of infection in which pyrexia was most commonly absent included those involving the upper respiratory tract, the intestines and the skin. Pyrexia was recorded in only 120% of babies under observation for perinatal stress. The incidence of fever was greater in those cases of postnatal intracranial disturbance, which developed convulsions.
In series B. 49 babies had convulsions. Of these babies, 17 were suffering from septicaemia and six from pyelonephritis, and in every instance fever preceded the occurrence of convulsions by an interval of one or more days. The sequence of events was the reverse in infants in whom there was evidence of postnatal intracranial distress and in whom both fever and convulsions were noted. Among 22 such infants a rise of temperature followed the development of convulsions in 20 after a varying interval of six to 48 hours. Fever and convulsions developed simultaneously in the other two infants. Convulsions preceded pyrexia in the remainder of the 49 babies, of whom one remained undiagnosed; one developed signs 36 hours after an exchange transfusion, and two as previously reported passed large massive undigested stools simultaneously with the occurrence of convulsions (Craig, 1960) . In the six cases of tetany included in Series B, fever developed towards the end or immediately after incidents of prolonged violent neuromuscular hyperexcitability.
Fatal Cases There were no deaths in Series A and 47 deaths Hussey (1948) and Karlberg (1949) . There is agreement that the body temperature falls during the first few hours following birth and thereafter rises to a level of 98^-99-F. (36 7 -37-2-C.) within eight to 12 hours (Paterson and McCreary, 1956; Myles, 1961; Sanford and Grulee, 1961a) . von Reuss (1921) considers that a return to normal takes place about the second day of life. In the present study all observations are based on temperatures recorded after the first day of life. Paterson and McCreary (1956) , Myles (1961) and Sanford and Grulee (19%la) give a temperature of 98--99-F. (36 7--37-2-C.) as normal after initial stabilization. Holt and McIntosh (1953a) Dunham (1955) (1948) is of the opinion that fever in these circumstances is rarely high and may be absent. Sanford and Grulee (1961 b) state that the temperature may be subnormal in 50°of cases of septicaemia and that in the remainder a rise above 102-F. (38-8-C.) is unusual. According to Schaffer (1960) a minority only of cases of neonatal sepsis are afebrile. Considering infection in general. Stone (1945) describes fever as a variable sign, there sometimes being extreme temperatures and at other times no febrile reaction. Findings in this study confirm the view of McKay and Smith (1959a) that, in the absence of dehydration and high environmental temperature, pneumonia, septicaemia and meningitis are among the commonest causes of temperatures over 100: F. (37 -C.); however, they do not suggest that, in so far as babies born at term are concerned, a subnormal or normal temperature is a customary finding in these conditions. Contrary to the point made by Holt and McIntosh (1953b) and Stone (1945) that fever attributable to infection seldom develops before the fifth or sixth day, pyrexia was first noted within three days of birth in 14 of the infants with subsequent evidence of deep infection. By way of contrast, fever of early onset was altogether exceptional in babies developing superficial infection.
Dehydration. Inanition or dehydration fever in the newborn has for long been accepted as a clinical 'entity'. von Reuss (1921) refers to the condition as transitory fever which he describes as consisting usually of short periods of fever that may be remittent over a period of a few days. According to Stone (1945) dehydration fever is of intermittent or remittent type, coming and going rather suddenly in the first week, while McKay and Smith (1959b) refer to rises in temperature to 100'-104-F. (37-8 -40: C.) on the second or third day. Sanford and Grulee (1961a) suggest that increased concern with infection in the newborn explains the lessening interest of recent years in dehydration fever. They are, nevertheless, sceptical about the existence of the condition, and focus attention on the fluctuations to which body temperature in the newborn is subject.
In continuing to accept the view that dehydration fever is an entity, I have been influenced by certain general observations. Findings in control Series A indicate that increases in body temperature above 99: F. (37 2-C.) rarely occur in healthy newborn babies who are being nursed in a reasonable environmental temperature. The factors contributing to fluid lack in the babies with dehydration varied (Table 5 ), but with increase of fluids the subsequent clinical course of events was in keeping with recorded descriptions of inanition or dehydration fever. Furthermore, at one time it was my practice to offer fluids in minimal amounts for some days to babies with signs of severe postnatal intracranial distress. When the practice was discontinued there was an unmistakable decline in the incidence of pyrexial episodes in such babies. Another group of interest consisted of newborn babies with pylorospasm. Experience has shown that prompt gastric lavage results in a speedy lessening in the frequency and severity of vomiting (Craig, 1961) . With the institution of gastric lavage as a routine temporary procedure, transient fever which used to be a not uncommon feature is now rarely encountered in these cases. A further point deserving emphasis is the infrequency with which fever occurs in association with entero-colitis that is not accompanied by vomiting (Table 9) in contrast with gastroenteritis in which loss of fluid is contributed to by both vomiting and diarrhoea. In so far as loss of fluid contributes to pyrexia, the figures in Table 5 suggest that vomiting is of major importance. One possibility that has to be considered is that in the main, interest in dehydration fever has been limited to those cases in which elevation of the body temperature has been considerable. Holt and McIntosh (1953c) , for example, are of the opinion that a temperature of 101-F. (38-3 C.) or more is an indication for additional fluids. Dunham (1955) points out that fever may be absent in the presence of dehydration. Findings in this study (Table 2) show that body temperatures of less than 100-F. (37-8' C.) are rather more common than those above that level in this condition.
Perintal Stress. In the series under consideration pyrexia was associated more frequently with perinatal stress than with dehydration, and was characterized by transient fever of 99-5 to 102' F.
(37-5--38-9-C.) developing within two, three or at most four days after birth and only rarely persisting for more than two days. Birth stress complicated by convulsions was associated with an increased liability to fever. The most pronounced febrile reactions were found in cases with severe intracranial haemorrhage as demonstrated at autopsy or by lumbar puncture. Beeson (1952) remarks upon the frequent finding of faulty temperature regulation in babies with cerebral birth injury but does not discuss the pathogenesis of the fever. A broad analogy may be drawn with findings in head injury among older subjects. Thus a slight rise in temperature takes place in a proportion of newborn babies with minor intracranial disturbance and of older subjects with mild concussion; and a pronounced pyrexial reaction is more frequently encountered in the most severe forms of cerebral injury, whether arising from trauma at birth or later in life. A further point of resemblance is the high temperature present in many cases of neonatal ventricular haemorrhage and in older subjects with disease in the neighbourhood of the base of the brain.
It has been suggested (Menkin, 1945; Bennett, 1948) (Sanford and Grulee, 1961a) heading this paper represents one view. Holt and McIntosh (1953b) , on the other hand, categorically recommend that the temperature of the newborn should be taken at least twice daily. They (Holt and McIntosh, 1953b) refer to the variability of fever and leucocytosis, and to the fact that absence of fever does not exclude sepsis; and McKay and Smith (1959b) , Parmelee (1948) and Stone (1945) emphasize that serious infection can exist in the absence of any febrile response. In so far as the premature infant is concerned Lubchenco (1961) considers that instability of temperature is a more reliable sign of infection than a low or a raised body temperature.
The fact that a raised rectal temperature was recorded in 6800 of infants with deep infection ( (Fig. 1) . Surprisingly, fever developed simultaneously with the first appearance of local signs of cellulitis. 
